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INTRODUCTION
The o rd e r Odonata i s  d iv id ed  in to  two suborders* th e  Zygoptera* 
o r  dam selflles*  and th e  A nlsoptera* o r  d rag o n flie s*  I t  i s  g e n e ra lly  
b e liev e d  t h a t  th e  Odonata o r ig in a te d  during  th e  Lower Permian p erio d  
(Ross* 19U8)* The Protodonata were a ls o  in  ex is ten ce  a t  th a t  time* 
These two o rd e rs  o f  in s e c ts  a re  b e lieved  to  have descended from th e  
Kegasoptera* During th e  Permian period* th e  in o rg an ic  world underwent 
a  tremendous change* The A ppalachian Revolution wrought g re a t changes 
in  th e  clim ate* r e s u l t in g  in  w idespread co ld  and a r id  conditions*  The 
Protodonata* i^ p a re n tly  unable to  su rv ive under th e se  conditions*  d is ­
appeared* b u t th e  d ra g o n flie s  m aintained them selves throughout th e  more 
tem perate regions#
During the P le is to ce n e  a l l  th e  in s e c t  fauna* along w ith o th e r  
animals* underwent a  s e r ie s  o f m igrations* These m ig rations were 
in flu en ced  by th e  ic e  sh ee ts  which p en e tra ted  south to  what i s  now Wie 
n o rth ern  p a r t  o f th e  United S ta tes*  Each ic e  sh ee t was follow ed by a 
p e rio d  o f warm climate-much warmer th an  th a t  which we now have* As 
th ese  ic e  sh ee ts  moved south* th e  in s e c t  po p u la tio n  preceded them* 
During th e  in t e r - g la c ia l  p e rio d s  in s e c ts  m igrated n o rth  only  to  be 
d r iv a s  sou th  again  w ith  th e  o n se t o f th e  nex t ic e  age* As a  r e s u l t  of 
th e  southward m ig ra tio n s th e  d ra g o n flie s  were confined  to  th e  sou thern  
p a r t  o f  th e  North American con tinen t*  C en tra l and South America*
They have acco rd in g ly  developed e x te n s iv e ly  in  th e se  regions*
During the  i n t e r - g la c ia l  p erio d s  th e  d rag o n flie s  g rad u a lly  
m igrated  northw ard and spread  o u t l a t e r a l l y  in to  Greenland* Europe and 
Asia* With th e  excep tion  o f Japan* no p a r t  o f  th e  P a la e a r tic  reg ion  
co n ta in s  an abundant o r  s t r ik in g  d ragonfly  fauna* The g re a te s t
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c o n c e n tra tio n  o f  re p re se n ta tio n s  o f t h i s  o rd e r  i s  i n  C en tra l and South 
America*
The method o f  b reed in g  in  th e  Odonata i s  uz^que airrang th e  in se c ts#  
Before mating* th e  male t r a n s f e r s  spermatozoa from th e  g e n i ta l  ap e rtu re  
on th e  nlnU i abdominal segment to  th e  co p u la to ry  appara tu s lo c a te d  van* 
t r a l l y  on th e  second and th i r d  abdominal segments# In  th e  p ro cess o f  
copu lating*  th e  male d rag o n fly  s e iz e s  th e  fem ale by th e  head by means 
o f  th re e  c la sp in g  organs lo c a te d  on th e  t i p  o f  -Uie abdomen# The fem ale 
bends h e r  abdomen down* th e n  under and b rin g s  th e  t i p  o f  h e r  abdomen up 
and makes c o n ta c t w ith  c la sp in g  organs w ith in  th e  g e n i ta l  fo ssa  o f  th e  
male# The t r a n s f e r  o f  sperm i s  accom plished a t  t h i s  tim e# A ll o f t h i s  
ta k e s  p la c e  w hile th e  d ra g o n f lie s  a re  in  f l ig h t#
The d rag o n fly  la y s  i t s  eggs In  water* on a lg a l  mats* o r  in  mud* o r 
i t  d ep o s its  them w ith in  th e  submerged stems o f  w ate r p lan ts#  These eggs 
may hatch  e i th e r  s h o r t ly  a f t e r  being l a id  o r  th ey  may l i e  dormant u n t i l  
th e  n ex t spring# The m inute nyrphs feed  on pro tozoans and o th e r  micro­
scop ic animals# As th ey  in c re a se  in  s i* e ,  th e y  tak e  la rg e r  and la rg e r  
aq u a tic  animals* such as nymphs o f  m ayflies*  dam selflies*  and o th e r  
d rag o n flie s#  The la r g e r  nymphs o f  th e  genera Aeschna# Anax# and a  few 
o th e rs  a re  known to  feed  on tad p o les  and sm all f ish #  The nymphal stage  
may l a s t  from e ig h t  months to  s ix  y ea rs  depending on th e  sp ec ie s  and* In  
general*  on th e  l a t i tu d e  and a l t i tu d e  i n  which th e y  occur# During t h i s  
tim e th e y  pass th rough  frcsa e leven  to  f i f t e e n  in s ta r s #
Nymphal d ra g o n flie s  e x h ib it  two unusual s tru c tu re s  |  th e  m odified 
labium  and th e  r e c t a l  g i l l s #  The prementum and postmentum are  m arkedly 
lengthened# The l a b i a l  p a lp i  a re  m odified to  form l a t e r a l  lobes* each
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o f irtilch c a r r ie s  oa I t s  o n te r  s id e  a  movable hook* T his appara tu s 
h inges a t  th e  ju n c tio n  o f  th e  pre*  and postmentum and* idien folded* l a  
tucked in  under th e  fo re leg s*  When an in s e c t  ccwaes w ith in  reach  o f a 
nyn^h t h i s  appara tu s p ro je c ts  forw ard a t  l lg h te n in g - l ik e  speed and 
i n g l e s  i t .  The whole appara tu s then  snaps back in  p la ce  b rin g in g  th e  
in s e c t  w ith in  reach  o f th e  mouth* R esp ira tio n  i s  accom plished by 
tr a c h e a l  g i l l s  lo c a te d  in  th e  p o s te r io r  th i r d  o f  th e  rectum* These g i l l s  
a re  a e ra te d  by w ater which I s  a l te r n a te ly  drawn in  and ex p e lled  through 
th e  a n a l opening* W ater can be fo rc e fu l ly  e je c te d  from to e  rectum 
th e reb y  p ro p e llin g  th e  nymph ra p id ly  through th e  water*
Viien to e  tim e f o r  emergence approaches* to e  nyn^h* depending on th e  
species* e i th e r  craw ls a  few in c h e s , o r  s e v e ra l f e e t  from th e  shore and 
transfo rm s in to  an ad u lt*  The d rag o n fly  rem ains on a  g ra ss  stem o r  
shrub u n t i l  th e  exoskele ton  has hardened and to e  wings have s tif fe n e d *  
T his may ta k e  s e v e ra l hours* A few hours o r  se v e ra l days way be re#  
Qulred f o r  th e  imago to  assume i t s  tru e  co lo rs*  During th i s  tim e I t  i s  
c a l le d  a te n e r a l ,  a phase which i s  e s p e c ia l ly  prolonged in  th e  genus 
Sywpetruw*
The a d u lt  d ra g o n flie s  c a tc h  t h e i r  p rey  by f ly in g  through th e  a i r  
and scooping in s e c ts  in to  th e  "basket"* which i s  formed by ho ld ing  th e  
le g s  so as  to  form a b o x -lik e  s tru c tu re  opening a n te r io r ly *  The femora 
and t ib i a e  o f th e  h ind  le ^ s  a re  lo n g er th an  those  o f th e  o th e r  le g s  and 
a re  equipped w ith l a t e r a l  sp ines*  These le g s  form th e  p o s te r io r  end and 
bottom o f th e  "b ask e t" , th e  sp in es  in te r lo c k in g  to  form a s t r a i n e r ,  
which ca p tu re s  m osquitoes, midges* and o th e r  sm all in se c ts*  I f  l a r g e r  
p rey  i s  c a p tu red , too  d ra g o n flie s  b i te  o f f  th e  wings and le g s  b e fo re
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consuming th e  remaln(Wr o f  th e  animal*
The A nlsop tera in c lu d es  two fam ilie s*  th e  Aeschnldae and th e  
M b e llu l ld a e . The Aeschnldae do n o t confine t h e i r  a c t i v i t i e s  to  th e  
v ic in i ty  o f  bodies o f  w ater b u t o f te n  range many n i le a  from t h e i r  
b reed ing  p laces#  Species o f th e  genus Aesohna have been observed a t  
a l l  a l t i tu d e s  on P ikes Peak in  Colorado# The l ib e U u lld a e *  o r  skimmers* 
f o r  th e  most p a r t  con fine  t h e i r  a c t i v i t i e s  to  th e  v i c in i t y  o f  bodies o f 
w ater and a re  seld tm  found a t  th e  h ig h e r  e lev a tio n s#  The sp ec ie s  o f  th e  
genus Syng>etriBtt a re  an excep tion  to  th e  above g en e ra lisa tio n #  From th e  
tim e o f emergence u n t i l  th ey  reach  sex u al m aturity*  th ey  may be found 
on th e  r id g e s  in  th e  f o o th i l l s  a d ja ce n t to  th e  ponds from vh lch  th ey  
emerged# They sometimes a re  found on th e  mountain to p s  during  t h i s  time# 
D ragonflies a re  common in h a b ita n ts  in  and around ponds* sm all la k e s  
and slow stream s# These in se c ts*  a s  ad u lts*  a re  commonly known* b u t In  
th e  Immature form th e y  o ften  a re  n o t recognised#
OBJECTIVES OF THIS STUDY 
The prim ary o b je c tiv e s  o f t h i s  stud^  were* to  ca ta lo g  th e  sp ec ies  
o f d ra g o n flie s  p re se n t I n  th e  F la th ead  V alley* to  stu d y  t h e i r  lo c a l  and 
seasona l d is tr ib u tio n *  and t o  c o r r e la te  t h i s  d is t r ib u t io n  w ith c e r ta in  
e c o lo g ic a l f a c to r s  o f  th e  region*
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m V W  OF LITERATURE 
The m ajor p o r tio n  o f  th e  l i t e r a t u r e  on th e  A nlsop tera  pub lished  
p r io r  to  19CK) d e a l t  w ith  th e  taxonomy o f  th e  group and th e  d e sc rip tio n e  
o f  p rev io u s ly  unknown species*  Kuttkowdki*s "Catalogue o f th e  Odonata 
o f  North Am erica", p u b lish ed  in  1910, summarised th e  e a r l i e r  works and 
has been th e  smdn sourcebook o f  d rag o n fly  taxonomy* Subsequent to  th e  
tu rn  o f  th e  cen tu ry  a  few in v e s t ig a to r s ,  i n  a d d itio n  to  adding to  our 
knowledge o f  th e  taxonomy, have made c o n tr ib u tio n s  to  th e  l i t e r a tu r e  
concerning th e  d is t r ib u t io n  and, to  some d eg ree , th e  ecology o f  th e  
group .
D is tr ib u tio n
C* H* Kennedy and E# M* Walker have made ou tstan d in g  c o n trib u tio n s  
to  ou r knowledge o f  th e  d is t r ib u t io n  o f th e  d rag o n flie s  in  North America* 
Kennedy pub lished  a  s e r ie s  o f  papers on th e  ecology, l i f e  h is to ry ,  and 
d is t r ib u t io n  o f th e  Odonata o f W ashington, Oregon, C en tra l C a lifo m ia  
and Nevada* Rls f i r s t  paper (1913), oa "The D ragonflies o f Bumping Lake, 
Washington”,  s ta te d  th a t  Bumping Lake had been dammed to  s to re  w ater f o r  
i r r i g a t io n  purposes* Because o f  th e  use o f th e  s to re d  w ater th e  lake  
le v e l  f lu c tu a te d  about f o r ty  f e e t  du ring  a  season* This change In  th e  
w ater le v e l  has had a  d e le te r io u s  e f f e c t  on th e  aq u a tic  v eg e ta tio n  and 
hence i s  b e lieved  to  have lim ite d  d r a s t i c a l ly  th e  d ragonfly  population*
A dozen j\eschna m u ltico lo r  and e ig h t to  te n  Sympetrum oorruptian were 
found along th e  shore*
Beginning in  1909 and co n tin u in g  through th e  summer of 1913 Kennedy 
made a  s e r ie s  o f c o l le c t in g  t r i p s  in  Oregon and W ashington, th e  r e s u l t s  
o f id iich  were pub lished  in  1916* Hie c o l le c t io n s  serve  m ainly to
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e s ta b l i s h  reco rds o f th e  occurrence o f  d ra g o n flie s  in  th e  two s ta te s #
The tim e sp en t a t  each lo c a l i ty  ranged from one to  f iv e  days# I t  i s  
in te r e s t in g  to  n o te  th a t  Id b e l lu la  p u lch eH a  was q u ite  common in  Baker 
Valley* e le v a tio n  3*U00 fe e t*  and in  Eagle V alley* e le v a tio n  2*5CK> fee t#  
These v a lle y s  a re  in  sou th  c e n tr a l  Oregon# His on ly  reco rd  f o r  
L# p u lc h e lla  in  W ashington i s  from Yakims V alley* I t  occurred  th e re  
on ly  occasionally#  L# quadrim aculata was common a t  th e  h igher e le v a tio n s  
in  th e se  two s ta te s#  Aeschna umbrosa was c o lle c te d  in  fo u r  o f  seven 
lo c a l i t i e s #  Sympetrum corruptum  was found q u ite  o f te n  bu t never in  
la rg e  numbers#
During th e  simmer o f  191$ Kennedy c o l le c te d  a t  many p la ces  through­
ou t C en tra l C a lifo rn ia  and Nevada# Most o f  h is  c o l le c t in g  was o f th e  
same type as was c a r r ie d  on in  Oregon and W ashington. His reco rd s were 
supplemented by specimens sen t i n  by o th e r  c o lle c to rs #  L ib e llu le  
s a tu ra te * and P lathem is ly d ia  were fotaid to  occur in  most o f th e  a rea s  in  
idiich c o l le c t in g  w s  done# L ib e llu la  quadrim aculata was l i s t e d  as th e  
common dragonfly  a t  Donner Lake* e le v a tio n  5000 fe e t#  I t  was a lso  found 
in  abundance a t  th e  McKinney Lakes a t  an e le v a tio n  of 7000 fe e t*
C ordulia s h u r t l e f f l  was a lso  common there#
Kennedy (1922) s ta te s  t h a t  th e  optimum c lim a tic  co n d itio n s fo r  th e  
genus L ib e llu la  a re  found in  th e  sou thern  s ta te s #  In  th a t  a re a  t h i s  
genus e x is ts  in  th e  g r e a te s t  numbers both  in  in d iv id u a ls  and in  number 
o f  species#  He fu r th e r  s t a t e s  th a t  L ib e l lu la  s a tu ra te  i s  th e  on ly  
sp ec ie s  o f  t h i s  genus t h a t  can to le r a te  l i g h t  f ro s t#
E# M# Walker p u b lish ed  many papers on v a rio u s  genera o f  d rag o n flie s  
and nymphs found in  Canada# His t r e a t i s e s  on th e  genus Aeschna (1912)*
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and th e  genua Somatochlora (192$)  ̂ a re  o u ts tan d in g  in  t h e i r  trea tm en t 
o f th e se  two genera and in c lu d e  d isc u ss io n s  o f  taxonomy, d is t r ib u t io n  
and ecology*
Beginning in  th e  summer o f  1938 a  s e r ie s  o f  In s e c t  surveys was made 
in  n o rth e rn  Canada* A check l i s t  o f  th e  d ra g o n flie s  was pub lished  by 
W alker (191*0)* He a lso  in s t i t u t e d  a  survey  o f  th e se  in s e c ts  in  Saskatch­
ewan and pub lished  h is  r e s u l t s  i n  th e  eau» year* In  th e se  two pubUea«* 
t io n s  i t  was noted th a t  L ib e llu la  quadrim aculata was " the  most w idely  
d is t r ib u te d  d rag o n fly  foimd in  th e  Canadian and T ra n s itio n  Zones*" 
C ordulia s h u r t l e f f l  was a lso  common throughout fo re s te d  regions* Bs 
s ta te s  th a t  Anax Ju n iu s , Aeschna c o n s t r i c t s ,  and L eucorrh in ia  In ta c ta  
a re  sou thern  tra n s c o n tin e n ta l  forms w ith  d iscon tinuous d is t r ib u t io n  in  
Canada*
A s e r ie s  o f  N orthern Canadian in s e c t  surveys was conducted during 
th e  summers o f 19b7, 19L9, and 19$0* % ese surveys were made from Labra­
dor and Hewfoimdland to  th e  Yukon T e r r i to ry  and Mackenzie E lver d e lta*  
Walker (19$1) prepared  a  check l i s t  o f  th e  Odonata c o lle c te d  during th e se  
surveys* L ib e l lu la  quadrim aculata was recorded  from se v e ra l l o c a l i t i e s  
along th e  noz th em  p a r t  o f  Canada* Aeschna erem ita  and A* In te r ru p ta  
were rep o rted  in  t h i s  p a r t  o f  Canada also*
Ecology
Most o f  th e  in fo rm ation  on th e  ecology o f  th e  d ra g o n flie s  i s  
s c a t te re d  through lAe work on t h e i r  d is tr ib u t io n *  lyon (191$) found 
th a t  th e  amount o f  v eg e ta tio n  in  a  h a b i ta t  had v e ry  l i t t l e  e f f e c t  on 
th e  a b i l i t y  o f  th e  d rag o n fly  nymph to  secu re  i t s  prey* She a lso  showed 
a  p o s i t iv e  c o r r e la t io n  between th e  amount o f  v e g e ta tio n  p re se n t and th e
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degree o f p ro te c tio n  a ffo rd ed  nymphe from fish »
Walker (1921) in  study ing  th e  h a b i ta t  o f Aeschna s i tc h e n s is  found 
i t  on ly  i n  th e  v ic in i ty  o f  co ld  bogs*
S tickney (1922) eagperimented w ith  th e  nymph o f  l i b e l l u l a  p u lc h e lla  
to  determ ine i t s  re s is ta n c e  to  a c id  and heat* He found th a t  t h i s  nyiqph 
could  w ith stan d  a  pH o f  1*0 fo r  a  p e rio d  o f 12 hours w ithout any n o tice*  
ab le  harm* He a lso  found th a t  f iv e  o u t o f  s ix  were ap p a ren tly  un in ju red  
by a teiBpeiraturo ranging  between 37*5 and 38° C f o r  a  p e rio d  o f  e ig h teen  
hours* These nymphs were a l te r n a te ly  su b jec ted  to  fo u l  and f re sh  w ater 
f o r  s ix  months w ithou t any harm. They proved to  be extrem ely hardy*
As a  r e s u l t  o f  an e c o lo g ic a l study  o f th e  d rag o n flie s  of Bass Island^  
Lake E r ie ,  conducted by Kennedy (1922), i t  was d iscovered  th a t  a l l  th e  
sp e c ie s  p re se n t on th e se  is la n d s  had a  p re fe ren ce  f o r  c e r ta in  k inds o f 
ponds* l i b e l l u l a  p u lc h e lla  and L eucorrh in ia  I n ta c ta  p re fe rre d  '*new, to  
w e ll developed ponds*” The Syi#etrum s were found more o f te n  in  ”w ell 
developed ponds and m arshes*” Carman (1927) a ls o  l i s t e d  th e  ec o lo g ic a l 
co n d itio n s  which a f f e c t  th e  d is t r ib u t io n  o f  th e  nyn^hs* He says "Food o f  
th e  nyngphs, co n d itio n s  o f th e  w ater a s  regards contam ination , th e  amount 
o f  movement In  th e  w a te r, a i r  tenqperature, and many o th e r  f a c to r s  determ ine 
id ie ther a  species w i l l  be foimd in  a  given lo c a l i ty * ”
W illiamson (1923), E ia (19!%)), and B orror (1931) Imve done ex ten siv e  
work on th e  N eo trop ica l Odonata* Most o f  t h e i r  work i s  taxonomie and 
d is t r ib u t io n a l*  Hick (1950) rep o rted  th e  r e s u l t s  o f  a survey of th e  
Odonata o f sou tîiem  M iss iss ip p i*
With th e  excep tions noted  above, l i t t l e  work has been done through* 
ou t most o f  th e  IM lted S ta te s  on d ra g o n f lie s  o th e r  th an  casu a l c o lle c tio n s*
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T his i s  e s p e c ia l ly  t r u e  o f  t h a t  p a r t  o f  th e  co u n tiy  between th e  Rocky 
Mountains and th e  M is s is s ip p i River* Needham and Heywood (1929) in d i*  
c a te  i n  a  g en e ra l way th e  d is t r ib u t io n  o f d ra g o n f lie s  in  North America* 
The d ra g o n flie s  which m ight be expected  to  be foimd in  th e  n o rth e rn  and 
w estern  p o r tio n s  o f Montana* accord ing  to  th e se  authors*  a re  l i s t e d  in  
Table I*
The on ly  p u b lic a tio n  in  which th e  d ra g o n f lie s  o f  th e  F la thead  
V alley  a re  mentioned* as  f a r  as  could  be determined* i s  th a t  o f  E lrod  
(1901) * He s ta te d  t h a t  a t  Baphnia Fond* e ig h t m iles n o rth  o f tlie  Montana 
S ta te  tS aiversity  B io lo g ic a l S ta tio n *  Aeschna c o n s tr lc ta *  L ib e llu la  
p u lc h e lla  ̂ L* quadrim aculata  ̂ Syr#etrum s c o tic a  aW  S» obtrusum were 
observed* Near Mud Lake* so u th east o f  Echo Lake* Aeschna c o n s tr lc ta *  
L ib e llu la  p u lch e lla*  L* quadrim aculata* and Sympetrum rubicundulum 
were recorded*
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PROCEDURE
During th e  eummer o f  19L7, ft reconnaiftsance was made o f  th e  a reaa  
w ith in  ft ra d iu s  o f  KX) m iles  o f  th e  U n iv ers ity  B io lo g ic a l S ta tio n  a t  
Yellow Bsy on F lathead  Lake* The prixposes o f  t h i s  survey  were (1) to  
gain  some id e a  o f  th e  genera and sp e c ie s  o f  d ra g o n flie s  found in  th e  
a re a  and (2) to  become acquain ted  w ith  th e  d rag o n fly  h a b i ta ts  p re se n t 
In  t h i s  region* As a  r e s u l t  o f  th a t  summer's survey^ th e  d e c is im  was 
made to  l im i t  th e  study  to  th e  F la thead  V alley* During th e  summer of 
19Î&6, t h i s  v a l le y  was in v e s tig a te d  to  determ ine fav o rab le  a re a s  to  
e s ta b l is h  permanent s ta t io n s  a t  which rep ea ted  s a r^ lin g s  would be made# 
Five s ta t io n s  were chosen* The number, name, and lo c a tio n  o f  th e se  
s ta t io n s  (F igure I )  i s  a s  fo llow s s
S ta tio n  No* 
1*
Nam 
McCaffrey Pond
Location
Sec* 18 , T* 27 N*, H* 19 W* 
F la thead  County
2 * Mcwininger Slough Sec* 1 , T* 28 N ., R. 21 W. 
Sec* 6 , T# 28 N ., fi* 20 W* 
F lathead County
3 .
I»*
Lake Rogers 
J e t t e  Lake
Sec. 26, 27, 31, T* 27 N*, 
H* 23 W* F lathead County
Sec* H i, T . 23 H#, R* 21 W* 
Lake County
5 . Mollman Pass Road 
West Pond 
South Pond 
E ast Pond
S ec. 2li, T* 20 N*, E. 20 W.
Sec* 19, T* 20 N*, H* 19 W*
Sec* 20, T* 20 N ., E. 19 W.
Lake County
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C o llec tlo n a  o f ad-ult d ra g o n f lie s  were made w ith  a  s tandard  in s e c t  
net#  For th o se  sp ec ie s  o f  th e  genus Aeschna which could n o t be cap tu red  
r e a d i ly  w ith  th e  n e t ,  a  22 c a l ib e r  r i f l e  w ith  long  r i f l e  sho t s h e l l s  was 
used# Specimens were brought down from d is ta n c e s  up to  #0 f e e t  and th e  
la rg e r  percen tage o f th e se  were in  good enough co n d itio n  to  be id e n tif ie d #  
Animals c o lle c te d  in  th e se  ways were k i l l e d  i n  a  cyanide j a r ,  papered , 
and f i l e d  f o r  fu tu re  study# P r io r  to  t h e i r  id e n t i f ic a t ic m , th ey  were re«  
lasted and pinned#
The nya^hs were c o lle c te d  hy using  an o rd in a ry  k itch en  s t r a in e r  o r  
s ie v e , e ig h t  and one*h&lf in ch es i n  diam eter# Those nymphs which were 
to  be used f o r  id e n t i f ic a t io n  were p rese rved  in  70% alcohol# Exuvla 
were c o l le c te d  and packed in  c o tto n  o r  p laced  in  a m ixture composed o f 
9$ ml o f a lco h o l (70%) and 2 ml o f g lycerine#  The nymphs c o lle c te d  f o r  
o b serv a tio n  were p laced  in  p in t  ja rs#  Dam selfly nyn^hs, C ladocera, and 
Copepoda were provided a s  food* A quatic p la n ts  were provided f o r  siQ>port# 
A s t i c k  was p laced  in  each j a r  to  a llow  th e  nymph to  r e s t  a t  th e  tim e 
o f emergence#
During the  summers o f  19h9 and 1^50 each o f th e  s ta t io n s  was v is i*  
te d  tw elve tim es# F or each v i s i t  a reco rd  was kep t o f  th e  sp ec ie s  and 
th e  number o f d ra g o n f lie s  p re se n t a t  each s ta t io n  and , in  a d d it io n , 
specimens were tak en  w herever th e y  were found to  occur throughout th e  
a r e a .
During Ju n e , Ju ]^ , and August o f lÿ ÿ )  o b se rv a tio n s  on th e  h a b i ts  
o f  f l i g h t  and th e  r e la t iv e  abundance o f  th e  a d u l t  s ta g e s  o f th e  se v e ra l 
sp e c ie s  were made a t  th e  f iv e  s ta t ic n s  a t  in te rv a ls  o f  from seven to  
te n  deys# In  o rd e r  to  determ ine r e l a t iv e  abundance, a  d is tan ce  o f  100
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f e e t  vaa measured o f f  along  th e  shore* Bepeated o b serva tions were made 
a t  th e se  p o in ts  throughout th e  summer* Beoause a l l  species p re se n t were 
n o t found a t  any one p la ce  a t  Lake Rogers* McCaffrey Pond* and I^kl^Tlninger 
Slough* i t  vas n ecessa ry  to  have more th an  one o b serva tion  p lo t  a t  th e se  
th re e  s t a t io n s .  Cotmts were made between 10 A.M. and h P.M. on ly  on 
days when th e  tem perature was above 70° F a h re n h e it. To determ ine r e la ­
t iv e  abundance* one count was smde over a  long enough period  o f  tim e 
(u su a lly  th re e  to  f iv e  m inutes) so as  to  reco rd  th e  sp ec ies  p re se n t and 
th e  number o f each sp e c ie s . A count over a  longer p e rio d  o f tim e would 
have been f a r  l e s s  accu ra te  s in c e  th e  same in d iv id u a l would* no doubt* 
have been recounted  a s  i t  coursed over th e  a r e a .  The f l i g h t  h a b its  o f  
d ra g o n flie s  a re  such th a t  i t  i s  d i f f i c u l t  to  g e t a  d e f in i te  count o f 
th e  number o f  in d iv id u a ls  p re se n t i n  a  lim ite d  area* because in d iv id ­
u a ls  o f  many sp ec ie s  a re  c o n s ta n tly  on th e  move and cover a  r e la t iv e ly  
la rg e  t e r r i t o r y .  Where th e re  a re  only  a  few in d iv id u a ls  p resen t*  i t  i s  
p o ss ib le  to  count them even though t h e i r  f l i g h t  may c a rry  them in  and 
o u t o f  th e  measured p l o t .  I f  th e  number exceeds te n  in d iv id u a ls  p e r  100 
f e e t  i t  becomes exceedingly  d i f f i c u l t  to  id e n t i f y  each d ragonfly . In  
o rder to  determ ine th e  r e la t iv e  r e l i a b i l i t y  o f  t h i s  method* tw en ty -fiv e  
counts were taken over a  measured a re a  a t  McCaffrey Pond in  th e  space 
o f one h o u r, (hily one species*  L eucorrh in ia  I n ta c ta  was counted . The 
la r g e s t  number o f  in d iv id u a ls  counted was 3 5 | th e  sm a lle s t number 29.
The average number o f L, In ta c ta  o ccu rrin g  over t h i s  a rea  in  th e  f iv e  
minute span was 32 . From th e se  f ig u re s*  i t  i s  seen th a t  th e  number o f 
in d iv id u a ls  counted v a r ie d  up to  Ifl^ above and below th e  average. How­
ever* th e  average p ercen tage  of v a r ia t io n  was o n ly  5.U .
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Iho a re*  s tu d ied  I s  lo c a te d  In  th e  F la thead  V alley  eh lch  has a  
n o r th -e a s t ,  sou th-w est t re n d  p a r a l le l in g  t^ e  M ission Range on th e  e a s t#  
I t  I s  80 m iles long  and fr<m 6 to  18 m iles wide (C lapp, 1932)#
F la thead  Lake ocouples th e  m iddle th i r d  o f  tW  v a lley #  According to  
E lrod  (1902) ,  th e  e n t i r e  F la th ead  V alley  was g la c ia te d  In  re c e n t tim e 
which accounts fo r  th e  presence o f numerous ponds# The s o i l s  In  th e  
a re a  a re  p r im a r ily  m oralnal d r i f t*  Tîm e le v a tio n  o f th e  v a l le y  i s  
approxim ately 3000 fe e t*  A ll  s ta t io n s  except Lake Rogers were lo c a te d  
In  th e  Immediate v a lley #  Lake Rogers I s  to  th e  w est. In  the  f o o th i l l s  
o f  th e  S a lls h  M ountains, a t  an e le v a tio n  o f 3800 fe e t#
Table I I  l i s t s  th e  m ajor p h y s ic a l and b o ta n ic a l f e a tu re s  o f  th e  
f iv e  s ta tio n s#  In  a d d itio n  to  th e  f e a tu re s  mentioned In  t h i s  ta b le  ‘Uiere 
a re  many o th e rs  t ^ t  c h a ra c te r is e  each o f th e se  bod ies o f water# These 
o th e r  f e a tu re s  may a f f e c t  th e  presence and r e l a t iv e  abundance o f dragon­
f l i e s #  T herefo re , a  more d e ta i le d  d e s c r ip tio n  o f  each s ta t io n  p re se n t­
ing  e s p e c ia l ly  th o se  fe a tu re s  which d i f f e r e n t ia te  each h a b i ta t  i s  given 
below#
STATION 1# McCaffrey Pond— This pond I s  about 2500 f e e t  long w ith  
an average w idth o f  50O fe e t#  I t  l i e s  approxim ately  in  a  n o rth -so u th  
p o sitio n #  S teep h i l l s ,  which a re  h e a v ily  wooded, r i s e  from th e  e a s t  and 
v e s t  shores# % e on ly  beach a re a  i s  a t  th e  n o rth  end o f  th e  pond# This 
p a r t  o f  th e  pond re c e iv e s  th e  s u n 's  ray s  most d i r e c t ly  and fo r  th e  long­
e s t  tim e during th e  day and was consequently  th e  warmest a re a  around th e  
pond# Because o f  I t s  g en e ra l shape, o r ie n ta t io n ,  and p ro te c tio n  by 
h i l l s  on two s id e s ,  th e re  was p r a c t i c a l ly  no wind on th e  pond# As f a r
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TABUS n
MAJOR PHYSICAL AND BIOLOGICAL FEATURES OP THE STATIONS
S ta tio n  and 
Elevati(»%
Predominant Vegetation 
Sorrotmding Pond o r  Lake
Topographical
Surronndings
Major Vegetation 
In A>nd o r  Lake Bottom Type
1#
McCaffrey 
Pond 
3000 f e e t
Pseudotsuga ta x l fo l la In  a rea  o f  
morralne 
potholes
ckara
MyriophyllioB
Ceratopkyllijm
Kiç)har
Hud-graval
1̂*
McVlninger 
Sloxigh 
2930 f e e t
PopuLi» trlehocarpn  
ëolex spp»
F la t land 
River bottwa
kupkar
îeratophyllum
Èquieetnra
i*oiamogeton
Mnd-sand
3 .
Lake Rogers PlnuB ponderosa 
t a r ix  occicientalis
Snrrounded by 
monatains on
kupkar
ipotamogeton
Scirpus
^ontkwest
half-mud
huraus
Pse'udotsuga ta x l f o l la two sides fearex
Myrdophyllnra
Northeast
half-sand
it*
J e t t e  Lake 
3200 f e e t
Finns ponderosa 
Popuius trmnnloldes
Snrromded by 
steep , g rasW , 
p a r t ia l ly  
wooded h i l l s
Cerat<%}hyllnm 
Leima 
ï^oiygontM 
jpotamof eton
Mnd-gravel
^9
Mollman Pass 
Road 
2950 Feet
Solex spp. 
i'opulus trem uloldes 
Finns porwierosa 
fieadotfs
F la t land 
morralne 
potholes
Anacharls
Scirpns
Gravel-
hnmus
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F ig u r e  1 .  Hap o f  F la th e a d  V a l le y
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a s  cou ld  be determ ined^ th e re  v ere  no f i s h  in  th e  pond* Many tu r t le s *  
Chrysemys p lc ta  were p resen t*  The most abundant p la n t  in  th e  pond was 
a  Chara «diichgrew in  huge masses and com pletely  ca rp e ted  th e  bottom*
The on ly  emergent v e g e ta tio n  was th e  yellow  w ater l i ly *  N tphar  ̂
variegatum * The lan d  ad jace n t to  th e  n o rth  end o f  th e  pond was used 
o c c a s s io n a lly  a s  a  p a s tu re  f o r  horses*
STATION 2# McWininger Slough— At one tim e th i s  was an ox*bow lake* 
I t  i s  now connected a t  th e  south»w est end w ith  th e  F lathead  Elver* so 
t h a t  du rin g  sp rin g  f lo o d s  w ater e n te rs  t h i s  slough from th e  r iv e r*  In  
June 19$0 th e  w ater was th re e  f e e t  h ig h e r th an  i t  was in  th e  f a l l  o f  
th e  p receed ing  year* T his slough i s  about a  m ile from end to  end and 
averages about 700 f e e t  in  width* The n o rth e a s te rn  end i s  shallow* w ith  
a  heavy growth o f  Willow* Ck>ttonwood* and Aspen around i t s  edges. I t  
i s  th u s  w e ll p ro te c te d  from a l l  b u t s tro n g  w inds. Ceratophyllum 
demersum and Ranunculus a g u a t i l i s  c a p illa c e u s  were th e  most abundant 
a q u a tic  p la n ts .  The emergent p la n ts  in  t h i s  p a r t  o f  th e  slough were 
Niq>har variegarum  and S cirpus v a l id u s * The aq u a tic  growth along th e  
sou th  s id e  i s  ex trem ely  dense* Huphar variegatum * Ceratophyllum 
demersum* and Potawogeton n a tan s  were about e q u a lly  re p re se n te d . Along 
th e  n o r th  shore th e re  was a  heavy growth o f Equiaetum f l u v i a t i l e * 
Bullhead* bass* and o th e r  sm all f i s h  were p re se n t in  th e  slough . The 
m ajor p o r tio n  o f  th e  sou th  s id e  o f t h i s  body o f w ater i s  bordered by 
Ü* S* Highway 2*
STATION 3* Lake Rogers— I t ' s  a l t i tu d e *  size*  geographic lo c a tio n  
and g en e ra l ecology made Lake Rogers one o f  th e  most in te r e s t in g  o f a l l  
th e  s ta t io n s *  I t  covers approxim ately  26k acres* and has a very
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
m u stia l type  and d is t r ib u t io n  o f a q u a tic  p la n ts#  The main a x is  o f  th e  
la k e  l i e s  in  a  n o rth east-so u th w est d ire c tio n #  The lak e  i s  5900 f e e t  
long  w ith  a  mieximum w idth o f 3785 f e e t  (Brunson and Nelson* 1952)# The 
beach a re a  around th e  m ajor p o r tio n  o f  th e  la k e  i s  narrow* u su a lly  n o t 
more th a n  fo u r  f e e t  wide* and i s  composed o f  rocks mixed w ith  vary ing  
amounts o f  himus* The southw estern  se c tio n  o f th e  la k e  te rm in a te s  i n  a 
bog# The sou thern  h a l f  o f  th e  a re a  surrounding th e  lak e  i s  fo re s te d  
w ith  Douglas F i r  and W estern Larch* th e  n o rth e rn  h a lf  by Western Larch 
and Fonderosa Pine# U sually  th e re  i s  no wind in  th e  morning# Between 
10 A#K# and 12 A#H# however* a  b reeze  u su a lly  comes from th e  southwest* 
which o c c a s io n a lly  develops in to  a s tro n g  wind#
A zone o f  Nuphar v a rie g a tim  com pletely  r in g s  th e  lake# I t  begins 
from about 25 to  50 f e e t  from th e  shore and ex tends o u t in to  th e  lak e  
f o r  approxim ately  100 f e e t ,  At th e  southw estern  end o f th e  lak e  a bed 
o f  S c irp u s v a lid u s# vary ing  in  w idth from one hundred to  two hundred 
fe e t*  ex tends from shore to  shore running a t  r ig h t  ang les to  th e  main 
a x is  o f  th e  la k e . Southwest o f t h i s  S c lrp u s bed th e re  i s  a  patch  o f 
c l e a r  w ater in  which i s  lo c a te d  an is la n d  o f  o rgan ic  m ateria l#  T his 
is la n d  i s  somewhat c irc u la r*  approxim ately  900 f e e t  in  diam eter* and 
occupies th e  southw estern  end o f  th e  lake# I t  i s  sep ara ted  from th e  
lan d  by a s t r i p  o f  w ater vary ing  i n  w idth from f o r ty  to  a  hundred f e e t  
and from th re e  to  fo u r  f e e t  deep . The predom inating aq u a tic  p la n ts  in  
t h i s  moat around th e  is la n d  a re  Kyrlophyllum v e r tic ills tu m # . M. 
ex a lb escen s# Ceratophyllum  demersum, h ip p u rls  v u lg a r is # U tr ic u la r la  
v u lg a r is  and v ario u s  sp ec ie s  o f  Carex and Potamogeton#
In  th e  l i t t o r a l  a rea  la rg e  schools o f  Bedside sh in e rs*  B lchardsonius
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balteatt>3  were observed . G ray ling , Yhymallna s lg n l f e r .  were found in  
th e  main body o f  th e  la k e .  A few t u r t l e s ,  Chrysemys p ic ta  were to  be 
found in  th e  bog a r e a .  îh e re  were a ls o  numerous f ro g s , Rana £ ,  p r e t io s a , 
and to a d s , Bufo b .  bo reag . There was a la rg e  po p u la tio n  o f w ater fowl 
e o n s is t in g  o f  b i t t e r n ,  g reb e , b lack  t e r n ,  and v a rio u s  sp ec ies  o f  ducks.
STATION li. J e t t e  Lake— The a rea  surrounding t h i s  lake  has been 
p a r t i a l l y  logged o f f  and now i s  used as  range fo r  s to c k . The lak e  i s  
16^0 f e e t  long  and 990 f e e t  wide# The main a x is  l i e s  in  an ea s t-w es t 
d i r e c t io n .  The a re a  ad jo in in g  th e  e a s te rn  end o f th e  lak e  i s  m ostly  
meadow w ith  a  l in e  o f  aspen along th e  shore# The a re a  to  the  w est i s  
covered la rg e ly  by Fonderosa P in e . The on ly  emergent v e g e ta tio n ,
S c irp u s v a l id u s .  i s  lo c a te d  in  a  sm all a re a  n ear th e  w estern end of th e  
la k e .  Along th e  margin o f  th e  la k e  on th e  e a s te rn  and southern  shores 
th e re  a re  a g re a t  many w aterlogged s la b s  o f  wood and o th e r  d e b r is .  The 
submerged v e g e ta tio n  c o n s is ts  m ostly  o f  Potamogeton na tan s and 
Ceratophyllum  demersum.
STATION MoUman Pass Road— Three m iles south  o f  Honan on U. G. 
H i^w ay 93 MoUman Pass Road le a d s  o f f  eastw ard to  th e  fo o t o f th e  
M ission M ountains. There a re  many sm all ponds on both  s id e s  of th e  road 
w ith in  a  d is ta n c e  o f  300 y ards which range In  s i s e  from 25-30 f e e t  to  
some t h a t  a re  100 yards o r  more across#  These ponds a lso  d i f f e r  in  
t h e i r  f l o r i s t i c  su rround ings. Those a t  th e  west end o f  th e  road a re  open 
ponds, t h a t  i s ,  th ey  a re  n o t surrounded by t r e e s  o r  sh rubs. Typha and 
S c irp u s a re  common in  th e se  ponds. The on ly  o th e r  emergent v e g e ta tio n  
in  some o f  th e se  bod ies o f  w ater a re  P lantago aq u a tic s  and S a g l t te r ia  
l a t i f o l i a .  A heavy growth o f  A nacharis canadensis was p re se n t in  many
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o f  them# Two Billes e a s t  of Ü# S# H l^woy 93 a  growth o f  P.spen and 
Fonderosa Fine b eg in s and ex tends vip in to  th e  fo o th i l l s #  The ponds in  
t h i s  a re a  a re  p r a c t i c a l ly  surrounded by th e se  tre e s*  w ith  IflHows and 
B irch in te rsp e rsed #
The th re e  ponds th a t  were chosen f o r  p a r t ic u la r  study* were desig ­
na ted  West* South* end E ast Ponds because o f t h e i r  p o s it io n  along MoUman 
Pass Hoad# There were two n ea r  th e  west end o f  th e  road* one in  Sec#
2lt, T# 20 N.* E# 20 W#* and th e  o th e r  in  Sec# 19* T# 20 K ., R# 19 W,, 
and one tow ards th e  e a s t  i n  Sec# 21* T# 20 K#* R# 19 W, The two ponds 
in  s e c tio n s  2h and 19 tfere on o p p o site  s id e s  o f th e  road and about 300 
yards apart#  The pond to  th e  n o r th  o f th e  road  (West fond) i s  about 
200 f e e t  wide and i s  surrounded by a  heavy growth o f  Scirpus v a l id u s # 
Almost ad jo in in g  t h i s  pond on th e  e a s t  i s  a  sm a lle r  one (100 f e e t  
ac ro ss)  Wilch i s  overgrown w ith Typha l a t i f o l i a #
South Pond i s  a  ty p ic a l  m orainal pothole# I t  averages 190 f e e t  In  
d iam eter and i s  q u ite  sliallow  (2-3  f e e t  deep)# A sparse  growth of 
June us and Carex app# l a  found along th e  sh o re ; th e  la M  surrounding 
th e  pond i s  p r a i r i e  w ith  a  scan ty  growth o f grass# I t  i s  used as range 
f o r  c a t t le #
E ast Pond i s  79 to  100 f e e t  across#  Willow* fin e*  and B irch grow 
c lo se  to  th e  water# A nacharis canadensis i s  p r a c t ic a l ly  th e  only  
aq u a tic  p la n t  p resen t#  Very l i t t l e  wind reach es t h i s  body of water#
In  th e  surrounding a re a  W ithin a ra d iu s  o f a hundred yards a re  numerous 
o th e r  ponds vary ing  in  s iz e  and in  th e  type o f aq u a tic  v eg e ta tio n  which 
th e y  con tain*
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EESULÏS
A# D is tr ib u tio n  o f  D ragonflies W ithin th e  Stndy Area 
The r e s u l t s  o f  a l l  c o l le c t io n s  made a t  th e  f iv e  s ta t io n s  a re  p re ­
sen ted  In  Table H I ,  As no ted  p re v io u s ly , th e  a re a  under in v e s tig a tio n  
ex tends in  a  Korth-South d ir e c t io n  a  t o t a l  o f  approxim ately 30 m iles# 
Although t h i s  i s  n o t a  g re a t d is ta n c e , i t  appears t h a t  i t  may inc lude
th e  l im i t s  o f  d is t r ib u t io n  o f c e r ta in  sp ec ie s  found in  t h i s  re g io n . An
a n a ly s is  o f  th e  d a ta  shows th e  fo llow ing  d is t r ib u t io n a l  p a tte rn #
le u c o r rh ln la  I n ta c ta ,  L lb e l lu la  quadrlm aculata,  Aeschna in t3 m g > ta , 
A, pelm ata and Dympetrum obtrusum were taken  a t  a l l  s ta t io n s ,
L euco rrh in ia  proxim a, Sympetrum co s tife ru m , S , d&nae, semlcinctum, 
and Ladona j u l l a  were found in  th e  n o rth e rn  p a r t  o f th e  v a l le y ,
L lb e l lu la  p u lc h e l la ,  Sympetrum assim lla tum , and KLathemis ly d ia  
were found only  in  th e  sou thern  p a r t  o f  th e  v a l le y .
There i s  le s s  o f a  p a t te rn  w ith  re sp e c t to  th e  East-W est d is t r ib u ­
t i o n ,  However, th e  fo llow ing  sp e c ie s  were c o lle c te d  only  a t  th e  e a s te rn  
s ta t io n s :  Syaipetrua sem lcinctim , S , internum  and C ordulia s h u r t l e f f l ,
W ith re sp e c t to  th e  o th e r  sp ec ie s  c o l le c te d , tiie re  i s  no obvious 
p a t te rn  to  t h e i r  d i s t r ib u t io n ,  Sympetrum danae was taken  only a t  la k e  
Rogers, T his may r e f l e c t  an a l t i t u d in a l  d is t r ib u t io n  o r some lo c a l  
f a c to r .
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TABLE 111
DISTRIBUTION OF DRAGONFLIES BT STATIONS
STATIONS
g
1
1
1
1
1
Name *<
E
1
1
1
Number 1 2 3 u
' Sjpoolee..... .
V esi South %aŝ
C ordu lia  e h u r t l e f f i X I
Anax Junius t  '
AesoRna sp . t ..
*» palm ata i X i k X
*• erem ite f  ' k ' ' X
" in te r ru p ta X X X t k
Ladtma J u l i a t
l lR e l lu la  quadrim aculata .J — k "k t k k k
" p u lc h e lla X k " k
Klaihem is ly d ia k X '■ k'
l^aqoetrum sp_,__ ___  _ t X k
" corruphum k X t k '
” co s tife ru m i  " X
" danae X
Internum t 1  ^
" dbtrusum y 1 X k '
p a l l ip e s X n X
" sem icinctiaa X
le u c o r rh in ia  I n ta c ta A X X Ï X k k
” hudsonica k k Ï k
" proximo k I X
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B» D is tr ib u tio n  o f  D ragonflies i n  A djacent Areas 
Only cu rso ry  c o l le c t in g  was done In  the  a rea s  surrounding F la thead  
V alley* T able XV p re se n ts  a  l i s t  o f sp e c ie s  c o lle c te d  and th e  reg io n s 
in  which th e y  were found# T his does n o t p u rp o rt to  be a complete l i s t  
o f sp e c ie s  o ccu rrin g  in  N orthw estern Montana*
l l b e l l u l a  quadrim aculata* L eucorrh in ia  I n ta c ta  and Sywpetruw 
obtrusum were found on th e  South Fork o f  th e  F lathead  Biver^ In  G lac ie r 
Park , and a t  Howard Lake* Aeschna canadensis* £ •  s i tc h e n s ls  and A* 
juncea were found to  th e  n o rth  o f  th e  study  a re a , l l b e l l u l a  s a tu ra te  to  
th e  south* A s in g le  member o f  t h i s  sp ec ie s  was found v e s t  o f K a lis p e ll  
a t  Smith Lake, i n  May* I t  i s  known to  occur In  th e  v i c in i ty  o f Drummond, 
Montana, in  the  spring*
C* Seasonal D is tr ib u tio n  
One o f  th e  most in te r e s t in g  asp ec ts  o f t h i s  in v e s tig a tio n  was th e  
d isco v ery  o f  a  p a t te r n  o f seaso n a l d is t r ib u t io n *  During th e  suiraner of 
19h9 i t  was n o tic ed  th a t  th e  Syit^>etrums and Aeschnas Increased  in  
number up to  o r beyond th e  m iddle o f  August, whereas some sp ec ies  o f 
th e  o th e r  genera which were p re s e n t in  June had d isappeared  by t h i s  time* 
The r e l a t i v e  numbers o f  each sp e c ie s  which were p re se n t a t  each o f  th e  
f iv e  s ta t io n s  during  th e  summer o f  1F5Û a re  summarised in  F igures 2 to  
8 in c lu s iv e *
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TABLE IV
D IS T R IB U rim  OF DRAGONFLIES IN  ADJACENT AREAS
3
3"
CD
CD■D
O
Q .
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3
Species G lacier Park Howard Lake Cabinet Range
o th e r L o c a litie s
àeschna canadensia Mud Lake Lynch Lake, P leasant Valley
sHtchensis Ooram, imnt# (Z m ie s  e a s t;
* erem iia X ÜC Ï
 ̂ i n t e m ^ ta X Swan fa U e y , Lynch Lake
" palmata X X lynch Lake
" Jtincea X
Sardulia sh u r tle i 'f i X MiKJ»fk>wo Lake
Ladona Ju lia i
Leucorrhinia proxiraa Ï Mud I^ke X Lynch Lake
^  nudsonica Howe Lake
td b e llu ia  p u lch e lla S l e s  feV, of Èureka
* sa tu ra ia Missoula County
Sym^trum cdrruptum Marias Pass
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SEASONAL DISTRIBUTION: McCaffrey Pond
Month
Week
Cordulia s h u r tle f f l  
Ladona ju l la
Leucorrhinia In tac ta
tt proxima
" hudsonica
L lb e llu la  quadrimaculata 
Anax jun ius 
Aeschna spp,
Sympetrum spp.
June
2nd 3rd l:th 1 s t 2nd 3rd Lth
August
1 s t  2nd 3rd Lth
r
1 mm = 5 dragonflies « Collected only once
Figure 2,
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SEASONAL DISTRIBUTIONS McWininger Slough
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Month
Week
Leucorrhinia in ta c te
proxima
hudsonica
L ib e llu le  quadrimaculata
Aeschna spp,
Sympetrum spp,
June J u ly August
3rd Uth 2nd 3rd Lth2nd 1 s t 1 s t  2nd 3rd
Figure 3*
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Week
Ladona ju l la
Leucorrhinia In tac ta
proxima
hudsonica
L lb e llu la  quadrimaculata
Aeschna spp. 
Sympetrum spp.
SEASONAL DISTRIBUTIONS Lake Rogers
AugustJune
2nd 3rd l*th2nd 3rd lith 2nd 3rd Isth1 s t 1 s t
ro
Figure U,
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SEASONAL DISTRIBUTION: Jette Lake
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Month
Week
Leucorrhinia In tac ta  
L lbe llu la  quadrimaculata 
« pu lchella
Plathemia ly d ia
Aeschna spp.
Sympetrum spp.
June July August
2nd 3rd Lth 1 s t 2nd 3rd iith 1 s t 2nd..... .3rd.. h th .
*
*
I
fO03
I
Figure
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SEASONAL DISTRIBUTION: Mollman Pass Road, West Pond
Month
Week
Leucorrhinia In tac ta
L lb e llu la  quadrimaculata
" pu lchella  
Plathemis ly d ia
Aeschna spp.
Sympetrum spp,
AugustJune
2nd 3rd Lth2nd 3rd Uth 2nd 3rd Uth1 s t1 s t
ro'O
Figure 6.
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SEASONAL DISTRIBUTION t Mollman Pass Road, South Pond
Month
Week
Leucorrhinia in ta c ta
L ibe llu la  quadrimaculata
pu lche lla
Aeschna spp.
Sympetrum spp.
June
2nd 3rd i|th
July .
1 s t 2nd 3rd hth
August
1 s t 2nd J r d iith
I
yI
Figure 7.
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SEASONAL DISTRIBUTIONS Mollman Pass Road̂  East Pond
Month
Week
Cordulia s h u r t le f f l
Leucorrhinia in ta c ta
hudsonica
L ib e llu la  quadrimaculata
pu lchella
Plathemis ly d ia
Aeschna spp.
Syn^etrum spp,
June
2nd 3rd Uth
July
1st 2nd 3rd Uth 1st
August
2nd 3rd Uth
A.
= ]
Figure 8.
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A GomparlBon o f  th e  seaso n a l d is t r ib u t io n  a s  determ ined f o r  each 
sp e c ie s  a t  each o f th e  f iv e  s ta t io n s  (F igu res 9 to  12)» shows a  
cozresponding p a ra l le l is m  o f  tim e o f  maximum nunAeze* The d ra g o n flie s  
in  t h i s  area»  on th e  b a s is  o f  th e se  r e s u l t s  can  be c l a s s i f i e d  a s  in d i­
c a te d  in  th e  fo llow ing  ta b le  «
TABIE V
SEASOKAl-TEMPERATURE RELATI0N5PIIPS
S easonal D esignation  
o f
The D rag o n flies
Time
o f
G re a te s t Abundance
Ten-year Average 
in  y 
Degrees F ah renheit
•Spring** A p ril 1A.7
May 52,3
"Summer June 57*6
Ju ly 65*8
"FSll** August 63 .9
September 5U.5
The term s "Sprlng**, "Summer**, and "Fall** a re  used to  d escrib e  
th e se  seasons a s  th e y  occur in  th e  a re a  stud ied^  w ith  s p e c ia l  re fe ren ce  
t o  th e  average tem pera tu res a s  th e y  a re  expressed  in  t h i s  ta b le #  These 
d e s ig n a tio n s  f o r  th e  d ra g o n f lie s  would n o t app ly  to  th e  same sp ec ie s  in  
re g io n s  where th e  tem perature averages would be d if fe re n t#  A case in  
p o in t  w i l l  be p resen ted  l a t e r  in  th e  d isc u ss io n  o f  th e  d is t r ib u t io n  o f  
C ordu lia  s h u r t l e f f l .
I n  checking any a rea  f o r  d rag o n fly  abundance» co n s id e ra tio n  must
iC onpiled  from "Ixwal C lim a to lo g ica l Summary ( l9 ^ ))»  K a lisp e ll»  
Montana*
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be given to  tb a  fa c to r»  th a t  govern th e  behavior o f th e se  in se c ts*
S ince t h e i r  a c t i v i t y  i s  governed p r im a r ily  by tem perature (W hitehouse, 
IPW .), t h i s  f a c to r  must be taken  in to  c o n s id e ra tio n  when a tte n p tin g  to  
a r r iv e  a t  f ig u re s  re p re s e n ta tiv e  o f  th e  number p re se n t in  an a rea  a t  
any one time* In  o rd e r  to  e s ta b l i s h  a  r e la t io n s h ip  between te n ^ e ra tu re  
and th e  a c t i v i t y  o f th e  d ra g o n f lie s , o b se rv a tio n s  were made a t  
McCaffrey Pond and a t  Lake Rogers d u rin g  th e  l a s t  week o f June, 19^0* 
Records o f  th e  a i r  tem pera tu res were k ep t from 8 A.M» u n t i l  2 P*M*
A fte r  each teD^>erature read in g  a check was made o f th e  a c t iv i ty  o f the 
d rag o n flie s*  The r e s u l t s  o f th e  o b se rv a tio n s a t  th e se  two s ta t io n s  
were s im ila r*  At 60^ F* and below th e re  was no a c t iv i ty  o f  th e  dragon­
f l i e s *  Those t h a t  were observed were seen  c l iz ^ in g  to  th e  g ra s s , t r e e s ,  
o r  sh ru b s . At 65^ F* one o r  two were seen to  tak e  wing f o r  sh o rt 
f l ig h ts *  As th e  tem perature approached 70° F* th e re  was an in c re a se  in  
a c t iv i ty *  Vhen th e  tem perature was between 7$° F* and 80° F . ,  th e  
number o f  d ra g o n flie s  in  f l i g h t  and th e  d u ra tio n  o f t h e i r  f l i g h t  in ­
c re a se d .
In  t h i s  reg io n  , cloudy o r  ra in y  w ea ther, accompanied by a sharp 
drop in  tem p era tu re , reduces th e  a c t i v i t y  o f  th e se  in se c ts*  The p r i ­
mary response to  tem pera tu re  was tak en  in to  account in  c o l le c tin g  d a ta  
f o r  th e  s tu d y  o f  seaso n a l a c t i v i t y .  A ll s ta t io n s  were v i s i t e d  th e  f i r s t  
week o f  June, 1 9 ^ *  At t h i s  tim e th e  w eather was co ld  and cloudy , o r  
r a in y , and no d ra g o n flie s  were observed* Hot u n t i l  June I5 th  was th e  
t e i ^ r a t u r e  h i ^  enough to  allow  p e r t in e n t  observations*  On th a t  d a te  
c o l le c t io n s  were made a t  McCaffrey Pond and MoWininger Slough* Lake 
Rogers was v i s i t e d  on th e  16th and J e t t e  Lake th e  fo llow ing  day*
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There fo llow ed a  week o f  co ld  ra in y  w ea th er, consequently  Mollman Pass 
road  was n o t surveyed u n t i l  June 2 7 th . The graphs (F igures 2 to  8) 
show th a t  i n  se v e ra l In s ta n c e s , which w i l l  be d iscu ssed  l a t e r ,  th e re  
were a lre a d y  a ntictber o f th e se  in s e c ts  p re se n t on th e  date  th e  f i r s t  
surveys were made# T h is f a c t  In d ic a te s  th e  p robab le  presence o f 
nuR»rou8 d ra g o n f lie s  p r io r  to  th o se  dates#
S ince t h i s  s tu d y  covered th e  months o f  June, J u ly , and J\ugust, 
o n ly  th e  l a s t  o f  th e  sp rin g  d ra g o n f lie s  would appear in  th e  d a ta .  
According to  th e  d es ig n a tio n  g iv en , two would q u a l ify  as  sp ring  s p e c ie s | 
C ordulia  s h u r t l e f f l .  and L eucorrh in ia  hudsonica#
C ordulia s h u r t l e f f l  was c o l le c te d  in  th e  F la thead  T a lle y  June 15th 
and 2 7 th , 1950# A dead specimen was p icked  up Ju ly  U th, f iv e  and one- 
h a l f  m iles  south  o f Big Fork. These were th e  on ly  specimens o f  t h i s  
sp e c ie s  found in  th e  area# However, a  doaen o r  more were observed Ju ly  
22 , 19f*8, about fo u r  m iles  n o rth  o f  Trout Lake, e le v a tio n  3600 f e e t ,  on 
th e  South Fork o f  th e  F lathead  Biver# O thers were observed a t  Howe Lake, 
U200 f e e t  e le v a tio n . In  G lac ie r  à ia tional P ark , August 3 , 191*9. Howe 
Lake i s  about f i f t y  m iles n o rth  o f  th e  study  a re a .
C ordulia e h u r t l e f f i  was a lso  observed in  th e  B i t t e r  Root Range w est of 
S tev en sv iU e  on Big Creek Lake a t  an  e le v a tio n  o f approxim ately 5000 
f e e t  in  l a t e  July#
The occurrence o f t h i s  sp ec ie s  in  l a t e  Ju ly  and e a r ly  August might 
c a s t  some doubt on th e  v a l id i t y  o f c a l l in g  i t  a sp rin g  species#  How­
e v e r , a s  p rev io u s ly  s ta te d ,  th e  term  "Spring" d rag o n fly  r e f e r s  to  th e  
tim e t h i s  sp e c ie s  i s  found in  g r e a te s t  numbers in  t h i s  a re a . The 
re g io n  i n  which C ordu lia  s h u r t l e f f l  was found on th e  South Foric o f th e
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F la th ead  R iver has an e le v a tio n  TOO f e e t  h ig h e r th an  th e  F lathead  
V a lle y . They v e re  found in  th e  v ic in i t y  o f  co ld  bogs and ponds.
These two f a c to r s  could  produce an environm ent, from th e  s tan d p o in t of 
t e n ^ r a t u r e ,  which m ight be s im ila r  to  co n d itio n s  in  th e  F lathead  
V alley  in  A p ril o r  May. T his sp e c ie s  was found even l a t e r  In  th e  
season a t  Howe Lake. The e le v a tio n  h ere  i s  600 f e e t  h ig h er than  a t  
T rou t Lake. Because o f  th e  g re a te r  a l t i tu d e  and th e  f a c t  th a t  t h i s  
la k e  i s  n o r th  o f  e i t h e r  F la thead  V alley  o r  th e  South Fork co u n try , one 
would expect to  f in d  th e  sp rin g  and sumiwr seasons re ta rd e d  in  coaqpar» 
Iso n  w ith  F la th ead  V a lle y .
L euco rrh in ia  hudsonica was c o l le c te d  o r  observed on ly  once a t  th e  
fo llo w in g  s ta t io n s  % KcWininger Slough, Ju3y 8 , 19L9, McCaffrey Pcmd,
June 15 , 1950, and E ast Pond, Mollman Pass Road, June 27, 1950# This 
sp e c ie s  was found in  sm all nim bers a t  Lake Rogers on Ju ly  1 s t  and again  
on Ju ly  7 th , 1950. Ju ly  8 th  i s  th e  l a t e s t  any members o f  t h i s  sp ec ies  
have been c o lle c te d  in  th e  F la thead  V alley  during  th e  f iv e  summers in  
which t h i s  in v e s t ig a t io n  was in  p ro g re ss . However, th e y  were found to  
occur in  q u ite  la rg e  numbors a t  Hud Lake, e le v a tio n  35Ü0 f e e t ,  and a t  
îteGee Meadow, e le v a tio n  3&X) f e e t ,  i n  G lac ie r  n a tio n a l Park , Ju ly  1 8 th , 
1952* Here again  i s  a  sp ec ie s  t h a t  has a  l a t e r  seasonal d is t r ib u t io n  
n o rth  o f  t h i s  v a l le y  and a t  a  h ig h e r  a l t i t u d e .
The summer d ra g o n flie s  in c lu d e  Ladona j u l l a ,  Leucori^iinia in ta c ta  
L . proxim a, L ib e llu la  quadrim acu la ta ,  L. p u lc h e lla ,  and Plathem is ly d ia .
The seaso n a l d is t r ib u t io n  o f  Ladona ju H a  was unusual. McCaffrey 
Pond and Lake Rogers were v i s i t e d  June 2i»th and 25 th , 1950, r e s p e c tiv e ly , 
and none were sem i. On June 30th  th e re  were 18-20 p e r  hundred f e e t  a t
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McCaffrey Pend and h a l f  th a t  many a t  Lake Rogers th e  n ex t day* Ho 
o th e r  specimen was observed elsew here w ith in  th i s  region* These two 
s ta t io n s  were v i s i t e d  once a week du ring  th e  month o f July* On Ju ly  
I5 th  th e re  were te n  p e r hundred f e e t  a t  McCaffrey Pond* A week l a t e r ,  
J u ly  2Uth, th e re  were none* At Lake Rogers th e  r e s u l t s  were sim ila r*
On Ju ly  lU th  on ly  one was reco rded  from th e r e ,  and by Ju ly  22nd th ey  
had a l l  d isappeared* D esp ite  th e  d i s s im i la r i ty  o f the two s ta t io n s ,  
th e  tim e o f  t h e i r  maximum numbers and th e  len g th  o f a d u lt  l i f e  o f  t h i s  
sp e c ie s  were th e  same*
L eu co rrh in ia  i n t a c t a  occurred  in  l a r g e r  numbers and fo r  a  longer 
p e rio d  o f  tim e th a n  any o th e r  species*  I t  a lso  occurred a t  a l l  th e  
ponds and sm all la k e s  v i s i t e d  th r o u ^ o u t  th e  region* Four o f  th e  
seven ponds and la k e s  on which reco rd s  were kep t had th e  g re a te s t  nimber 
o f  in d iv id u a ls  a t  th e  same tim e , Ju ly  7 th  (F igure 9 ) .  Ry th e  middle o f 
Ju ly  a  d ec lin e  in  numbers was no ted  a t  fo u r  o f th e  s ta t io n s ,  and by 
th e  m iddle o f  August o n ly  o cc as io n a l specimens were found, e l l  o f  which 
were bad ly  b a tte red *
L eucorrh in ia  proxima was found a t  McCaffrey Pond from th e  middle of 
June u n t i l  th e  l a s t  week o f  July* Most o f  th e  tim e th i s  sp ec ie s  was 
rep re se n ted  by s in g le  in d iv id u a ls*  Uowever, fo r  about te n  d ays, from 
Ju ly  5 th  to  the  I5 th ,  f iv e  o r  s ix  were observed a t  one time* At 
KcWininger Slough and Lake Rogers o n ly  is o la te d  apecimens were obtained* 
None was taken  south  o f  F la th ead  Lake*
L ib e l lu la  quadrim aculata (F igure 10) ranks second in  number o f 
in d iv id u a ls  and in  th e  len g th  o f i t s  season* There i s n ' t  th e  same 
degree o f  u n ifo rm ity  in  a r r iv in g  a t  a maximum number a s  in  th e  case
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SEASONAL DISTRIBUTION î Leucorrhinia intacta
Month
Week
McCaffrey Pond 
McWininger Slough 
Lake Rogers
J e t te  Lake
Mollman Pass Road
West Pond
South Pond 
E ast Pond
June Ju ly August
2nd 3rd H h 1 s t  2nd 3rd iith 2nct 3rd ^.itth1 s t
Figure 9,
C D
■ D
O
Q .
C
g
Q .
■D
CD
C/)
C /)
8
ci'
3
3"
CD
CD■D
O
Q .
CaO3
"O
O
CD
Q .
■D
CD
C /)
C /)
SEASONAL DISTRIBUTION: Llbellula quadrimaculata
Month
Week
McCaffrey Pond
McWininger Slough
Lake Rogers
J e t te  Lake
Mollman Pass Hoad
West Pond
South Pond
E ast Pond
AugustJune  M Z   ___
2nd 3rd Uth 2nd 3rd itth2nd 3rd Ijth 1 s t1 s t
woo
Figure 10,
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o f  L eu co rrh in ia  I n ta c ta » I-iifl sp e c ie s  had passed i t s  naxiinum number 
o f  in d iv id u a ls  by Ju ly  10 th  a t  a l l  s ta t io n s  except McWlnln^^er Slough 
and E as t Pond on Mollman Pass Hoad* Sy th e  l a s t  veek in  August they  
had a l l  d isappeared  w ith  th e  excep tion  o f  a few ta t t e r e d  in d iv id u a ls  
found a t  Lake Rogers.
L ib e l lu la  p u lc h e lla  was p re se n t between Ju ly  iS th  and August 25th* 
The number observed was n o t la rg e  enough to  show th e  tim e a t  which I t  
v as  a t  i t  *8 p o p u la tio n  peak*
The p e rio d  o f  a c t i v i t y  o f F latham is ly d ia  extended over a perio d  
o f  s ix  weeks* from June 27th to  August l5 th*  I t s  numbers never exceeded 
store th an  20 p e r  hundred f e e t  and th a t  on ly  f o r  a  few days. At E ast 
Pond* Mollman Pass Road* th e  above number waa recorded  Ju ly  16th* A 
week l a t e r  none were p resen t*
The l a s t  two groups to  be d iscussed  w i l l  be considered  as genera* 
The in d iv id u a l sp e c ie s  o f Aeschna and Sympetrum azre d i f f i c u l t  to  
id e n t i f y  on th e  wing* I t  i s  n ecessa ry  to  have them in  hand f o r  s p e c if ic  
id e n t i f ic a t io n *  In d iv id u a ls  o f both  genera appear In  sm all numbers 
e a r ly  In  Ju ly  in  most h a b ita ts*  The Aeschnas range f a r  and wide and 
a re  d i f f i c u l t  to  count* Soon a f t e r  emerging from th e  nyraphal s tage  
th e y  ta k e  wing and may be found from th e  d ry  p r a i r i e  to  the  to p s  o f  th e  
mountains* Using th e  count tak en  along a pond o r  lak e  i s  th u s  decelv* 
ing* The graph (F ig u re l l)  In d ic a te s  th e  p resence o f members of t h i s  
genus b u t I t  i s  b e liev e d  th a t  th e  r e s u l t s  a re  n o t in d ic a t iv e  of th e  
number o f  in d iv id u a ls  th a t  a re  p re se n t in  th e  area* As th e  dragon­
f l i e s  became se x u a lly  m ature th ey  congregated a t  tliose ponds and lak es  
which a ffo rd ed  p la c e s  f o r  o v ip o sitin g *  They showed a p refe ren ce  fo r
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SEASONAL DISTRIBUTION1 Aeschna spp.
Month
Week
McCaffrey Pond 
McWininger Slough 
Lake Rogers
J e t te  Lake
Mollman Pass Road
West Pond
South Pond 
E ast Pond
June Ju ly August
2nd 3rd lith 1 s t  2nd 3rd iith 1 s t  2nd 3rd lith
- — !...... I..J
--------------- 1
kI
Figure 11,
p la c e s  w ith  growths o f  Scirptie o r  Typha* o r  both* Another f a c to r  th a t  
In flu en ce d  th e  co n c en tra tio n  o f  th e  members o f  t h i s  genus was th e  ten ­
dency o f  th e  m ales t o  p a t r o l  a  sh o re lin e  and d r iv e  away o th e r  males 
t h a t  th e y  encountered* T his beh av io r l im ite d  th e  number o f  Aeschnas 
which were found in  any given  area* With th e  above in  mind i t  becomes 
c l e a r  t h a t  th e  method used in  t h i s  s tu d y  to  determ ine th e  number o f  
d ra g o n f lie s  p re se n t in  a  l o c a l i t y  i s  n o t adequate fo r  th i s  genus* I t  
does show t h e i r  p resence  and t h e i r  p re fe ren ce  f o r  c e r ta in  k inds of 
h a b i ta t ,  a t  l e a s t  du ring  th e  p e rio d  o f  breeding*
The Synqpetrums begin  to  emerge th e  l a t t e r  p a r t  o f  June* They 
leav e  th e  v i c i n i t y  o f th e  ponds and a re  found in  th e  f ie ld s  and on th e  
low er p a r t  o f th e  r id g e s  in  th e  fo o th i l l s *  At Inke Hogera and J e t te  
Lake, (F igu re  12) th e y  began to  congregate during  th e  l a s t  week o f July* 
With th e  excep tion  o f  McCaffrey Pond th e re  was a  n o tic eab le  in c re ase  in  
number a t  a l l  th e  o th e r  s ta t io n s  by th e  end o f th e  f i r s t  week o f  August* 
There was a  d e f in i t e  in c re a se  frcwi t h i s  tim e u n t i l  th e  te rm in a tio n  of 
t h i s  s tu d y  on August 26th*
D* G eneral O bservations
W hitehouse (19U1) s ta te s  t h a t  "d rag o n flie s  a re  in flu en ced  more by 
th e  sun th an  most anyth ing e l s e  when i t  comes to  f ly in g * "  This behavior 
was cb serred  on many occasions* The e f fe c tiv e n e s s  o f th e  s w  in  in ­
flu en c in g  t h e i r  a c t i v i t y  was noted  when la rg e  cumulus clouds were in  th e  
sky* While th e  sun was sh in in g , th e  d ra g o n f lie s  were on th e  wing* As 
soon as  a cloud  obscured th e  sun , a l l  o f  th e se  in s e c t s ,  w ith  th e  
ex cep tio n  o f a  few Aeschnas, d isappeared  from th e  a ir*  This behavior
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Month
Week
McCaffrey Pond 
McWininger Slough 
Lake Rogers 
J e t te  Lake
Mollman Pass Hoad
East Pond
South Pond
West Pond
SEASONAL DISTRIBUTION: Sympetrum spp.
AugustJune July
2nd 3rd lith 1 s t  2nd 3rd Uth 2nd 3rd Lth1 s t
Figure 12,
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waa observed re p e a te d ly . On eloudy days th e  only  d rag o n flie s  on th e  
wing were th e  Aeschnas,
The wind a lso  has a  d e f in i t e  e f f e c t  on t h e i r  a c t iv i ty .  In  a 
m oderate wind o n ly  th e  s tro n g  f ly e r s  a re  on th e  w ing. With a  s tro n g  
wind even th e  Aeschnas seek  s h e l t e r .
W ith % e excep tion  o f  th e  A eschnas, a l l  d ra g o n flie s  in  % ls  reg ion  
a re  s t r i c t l y  d ln m a l .  They f l y  o n ly  w hile  th e  sun I s  sh in ing  and th e  
a i r  i s  w arn. The Aeschnas were observed to  f l y  u n t i l  i t  was too  dark  
to  see them.
The B ta jo rity  o f  d ra g o n f lie s  co n fin e  t h e i r  a c t i v i t i e s  to  th e  v ic in ­
i t y  o f  ponds and s tream s. They f l y  back and f o r th  over a  f a i r l y  w ell 
d e fin ed  a re a . T h e ir  f l i g h t s  a re  o f  s h o r t  d u ra tio n , and they  range rep ea t­
e d ly  o ver th e  same t e r r i t o r y —u su a lly  co n fin in g  t h e i r  a c t i v i t i e s  to  one 
pond. E xceptions to  t h i s  p r a c t ic e  a re  th e  Aeschnas and the  ^yn^etrums.
I t  was found th a t  ig>on emergence members o f  th e se  genera flew  to  the 
low er r id g e s  o f th e  f o o th i l l s  o f th e  M ission and S a lis h  M ountains, 
where th ey  were observed in  la rg e  numbers, Tie Aeschnas c ru ise d  among 
th e  p in e  and f i r  t r e e s  and were found a s  h igh  a s  7500 f e e t  (Mt, Aeneas 
in  th e  Swan B angs), Hess ( I 9L0 ) i n  studying  th e  a l t l t u d in a l  d i s t r i ­
b u tio n  o f t h i s  genus, r e p o r ts  them to  be found a t  e lev a tio n s  ig) to  
10,000 f e e t  i n  Colorado, In  f a c t ,  Aeschna junoea was rep o rted  a t  
e le v a tio n s  on ly  above 9,000 f e e t .  In  th e  South Fork o f th e  F lathead  
R iver t h i s  sp e c ie s  was found a t  an e le v a tio n  o f I46OO f e e t .
The Syn^etrums were found on to p  o f  M t, Aeneas bu t on ly  in  sm all 
numbers—th e  g r e a te s t  number being observed on th e  low er r id g e s . Only 
m ales o f e i th e r  genus were c o lle c te d  o r  observed in  th e se  p la c e s . An
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ex p lan a tio n  o f  t h i s  phenomenon i s  given by Whitehouse (19WL) # He s ta te s  
t h a t  th e re  I s  a  d if fe re n c e  i n  th e  tim e o f sexual m a tu rity  o f  most o f ‘Uie 
sp e c ie s  o f d rag o n flie s*  In  h is  o b se rv a tio n s  he found th a t  over s ix ty  
p e r  cen t o f  th e  males I n  co p u la tio n  were in  f u l l  c o lo ra tio n , w hile th e  
fem ales were n o t ,  many o f  them being  te n e ra l#  T his in d ic a ted  th a t  th e  
m ales emerged a t  an e a r l i e r  d a te  th an  th e  fem ales. Data to  s u b s ta n tia te  
t h i s ,  a s  f a r  as  one sp e c ie s  o f Aeschna I s  concerned, were obtained  a t  
McCaffrey Fond, Ju ly  1 7 th , 19$2* Four te n e r a l  Aeschna erem lta* a l l  
fem a les , were o b ta in ed  w ith in  a  p e rio d  o f h a l f  an hour* Mature males 
had been c o l le c te d  during  th e  f i r s t  week of July*
The m a jo rity  o f  th e  Sympetrums show a  marked d if f e r e n t ia t io n  In  
th e  ages o f  th e  two sexes in  copu lation*  I t  i s  easy  to  d is t in g u ish  
th e  m ature Sunpetrums from th e  newly emerged ones because o f th e  g re a t 
d if fe re n c e  i n  co lo ra tio n *  Many o f  th e  m ature members o f  t h i s  genus 
ta k e  on a deep red  c o lo r  w ith  age# The te n e ra ls  a re  §  p a le  brown, so 
t h a t  on ly  a cu rso ry  g lance i s  s u f f i c ie n t  to  d is t in g u is h  th e  r e la t iv e  
ages o f  th e  d rag o n flies*  The matihre m ales p a t ro l  th e  sh o re lin e  o f 
ponds and s e iz e  any fem ale t h a t  appears* I t  i s  common to  see a  red  
co lo red  male co p u la tin g  w ith  a te n e r a l  female*
The g en e ra l food h a b i ts  o f  th e  d ra g o n f lie s  were d iscussed  in  th e  
in tro d u c tio n *  There a r e ,  however, reco rd s  o f  th e  use o f  k inds o f  foods 
t h a t  a re  n o t ty p ic a l  f o r  t h i s  order* L esides th e  u su a l m idges, mos« 
q u ito e s ,  and o th e r  sm all i n s e c t s ,  th e y  have been known to  p rey  .i^ulte 
h e a v ily  on much la r g e r  in se c ts*  Needham and lîeywood (192$) re p o r ts  
them a s  doing g re a t  damage in  th e  so u th easte rn  United S ta te s  by feed ­
in g  on th e  honey bee* B u tle r  (1915) observed a h o s t o f d ra g o n flie s
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f e a s t in g  on swarms o f  la rg e  winged a n t s .  In  t h i s  a rea  some uniisual 
fe e d in g  h a b i ts  have been n o ted . At IScCaffrey Pond^ lA b e llu la  
qnadrim acu la ta  and Ladona j n l l a  were observed cap tu rin g  and devouring 
te n e r a l  d a m s e lf l ie s .  At W m  Rogers lA b e llu la  quadrim aculeta were 
feed in g  on th e  sm a lle r  L eucorriiln ia  i n t a c t s »
According to  Garman (1927) th e  c h ie f  enemies o f  th e  d rag o n flie s  
a re  f i s h e s  and b i r d s .  At Nine Popes R eservo ir th e  b ass  were seen 
c a tc h in g  L e u c o n ^ in ia  I n ta c ta  as th ey  flew  low over th e  wate* o r  
perched  on th e  edges o f  th e  l i l y  p ad s . The c a s u a l t ie s  among th e  
fem ales in  th e  p ro cess  o f  o v ip o s itin g  were e s p e c ia l ly  heavy. At Big 
Creek Lake th e  au th o r was in  p u r s u i t  o f a  fem ale CorduH a, This 
d rag o n fly  flew  c lo se  to  th e  su rfa ce  o f  th e  la k e  and o ccas io n a lly  dipped 
h e r  abdomen in  th e  w ate r—ap p a re n tly  in  th e  p rocess o f  o v ip o s itio n . As 
she came c lo se  to  th e  w ate r a  t r o u t  leaped  and caught h e r .
In  th e  a d u lt  s ta g e , th e  w orst enemies o f d rag o n flie s  a re  th e  b ir d s .  
Carman (1927) re p o r ts  th a t  "E nglish  sparrow s, ro b in s , red-winged b lack ­
b i r d s ,  yellow -headed b lactd> irds, s h r ik e s , cuckoos, king b i rd s ,  f ly ­
c a tc h e rs  and herons have been observed by v ario u s au tho rs to  e a t  
Odonata,* In  t h i s  s tu d y , ro b in s , k ing  b ird s ,  juncoes, and b lack  te rn s  
have been observed feed in g  on th e se  in s e c t s .  Host o f the  b ird s  feed  on 
th e  te n e r a ls  as  th e y  emerge o r  soon a f t e r .  The k ing  b ird s ,  however, 
were seen  to  cap tu re  th e  n a tu re  L euco rrh in ias and Sympetrums on th e  
w ing. The on ly  unusual method noted  o f  ca tch in g  th e  d rag o n flie s  was 
by  b la ck  t e r n s .  They caught some on th e  wing, b u t a lso  were observed 
to  knock o th e rs  in to  th e  w a te r and th en  scoop them up on a  re tu rn  swoop, 
L ib e l lu la  quadriw acu lata  and even th e  sw if t  Aeschnas su ffe re d  th i s  f a t e .
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A nalysis  of th e  reco rd s o f  occurrence o f th e  tw enty species o f  
d ra g o n f lie s  c o lle c te d  in  th e  F la thead  V alley  suggests th e  p o s s ib i l i ty  
th a t  t h i s  reg io n  enccmipasses th e  extreme l im i ts  o f d is t r ib u t io n  o f 
s e v e ra l s p e c ie s . The d ragonfly  fauna i s  c h a r a c te r i s t ic a l ly  n o rth e rn , 
in c lu d in g  such forms a s  le u c o r rh in la  hudsonloa, 1 .  proxima Sympetrum 
danee,  C ordulla s h u r t le f f i*  Aeschna in te r ru p t*  and A erem ite  a l l  of 
which a re  found in  n o rth e rn  Canada (Walker 1^51)* I t  i s  in te re s t in g  
to  n o te  th a t  th e  genus Som atcchlora. a  ty p ic a l ly  n o rth ern  form, waa 
n o t c o l le c te d  in  th e  F la th ead  V alley  even though i t  has been c o lle c te d  
in  W ashington aiul Oregon (Kennedy 1916) * L ib e l lu la  p u lc h e lla , a 
so u th e rn  form , was found h ere  in  lim ite d  numbers# S im ila r ly  Aeschna 
pa lm eta , a  w est c o a s t s p e c ie s , and Ladona Ju lia #  an e a s te rn  form, 
were rep re sen ted  i n  th e  c o l le c t io n s  made during  t h i s  study#
W illiam son (1923) suggests  th a t  an a re a  could  be expected to  have 
a  d rag o n fly  fauna which f lu c tu a te s  w ith  re sp e c t to  th e  numbers o f 
sp e c ie s  p resen t#  Ha p o s tu la te s  th a t  sou thern  sp ec ie s  w i l l  be ab le  to  
p e n e tra te  northw ard i f  a su ccessio n  o f  y ea rs  occur in  which sp ring  
Comes e a r ly  end i s  continuous# Likew ise,  n o rth e rn  sp ec ies  may push 
southward w ith  a s l i g h t  low ering o f th e  mean te ap era tu re s#
The au th o r o f  t h i s  p ap er suggests t h a t  th e  v a l le y  systems of w estern  
Kontana a re  connected in  such a  way a s  to  f a c i l i t a t e  th e  g radual exten­
s io n  to  th e  n o r th  o f  sou thern  sp ec ie s  and th e  ex ten sio n  southward o f  
n o r th e rn  species#  The Jocko, M issoula, and B i t t e r  Boot V alleys extend 
t o  th e  south  o f  F la th ead  V alley  f o r  a hundred f i f t y  m iles w ith o n ly
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m inor to p o g rap h ica l ln te rrïç> tio n s*  Leading o f f  to  th e  n o rth  from 
F la th ead  V alley  in to  Canada a re  th re e  v a l le y s  t h a t  p a r a l l e l  each o ther*  
th e  N orth Fork, S t i l lw a te r ,  and Kootenai V alleys#
l i b e l l u l a  g a tu ra ta  was c o l le c te d  a t  Smith Lake e a r ly  in  May# I t  
has a lso  been tak en  J u s t  south  o f  M issoula and a t  Dnmimond in  th e  same 
month# No o th e r  c o l le c t io n s  o f  t h i s  sp ec ie s  have been recorded# The 
in c l in a t io n  I s  to  la b e l  t h i s  sp e c ie s  a  sp rin g  d rag o n fly , o r one th a t  
might be c l a s s i f i e d  as  a  sou thern  epecles th a t  has p en e tra ted  t h i s  f a r  
n o rth  through th e  system  o f n o rth -so u th  v a lley s#  Needham and Jlejrwood
(1929) in d ic a te  i t s  range as ex tend ing  from Montana to  New I%xioo and;
C a lifo rn ia#  Kennedy (1917) r e p o r ts  t h i s  sp ec ie s  to  be v e iy  common in  
c e n t r a l  C a lifo rn ia#  Not enough specimens were taken  o r observed to  
c a ta lo g  t h i s  d rag o n fly  w ith  any degree o f  c e r ta in ty #
No p rev ious a ttem p t lias been macte to  study  th e  seasonal d is t r ib u t io n  
o f  d ra g o n f lie s  o th e r  th a n  to  s t a t e  th a t  th e y  a re  seen to  f l y  from *Kay 
u n t i l  O ctober*, o r  from ’June u n t i l  September# * I t  i s  b e liev ed  th a t  
s e v e ra l  seasons s tu d y  would be n ecessa ry  to  e s ta b l i s h  th e  v a l id i ty  o f  
th e  seaso n a l d is t r ib u t io n  o f  a d u lt  d ra g o n flie s  as in d ic a te d  in  th i s  
paper# îlowever, th e  agreement i n  th e  seaso n a l d is t r ib u t io n  o f  some 
sp e c ie s  i s  c lo se  e n o u ^  a t  th e  f iv e  s ta t io n s  to  allow  fo r  some specu la­
t io n  a s  to  th e  cause o f  v a r ia t io n s  which were noted#
Mcwininger Slough (F igure Ç) was th e  slow est in  producing a  dragon­
f l y  popu la tion#  At > !oC affr^  Pond (F igure 7) L ib e llu la  quadrim aculata 
had passed  i t s  maximum numbers by th e  m iddle o f  June. At McWininger 
Slough t h i s  sp e c ie s  d id  n o t reach  i t s  peak in  p o p u la tio n  u n t i l  th e  l a s t  
o f  July# The same g en e ra l p a t te rn  was observed f o r  L eucorrh in ia  In tac ta#
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This specie® was im l l  rep re sen ted  a t  McCaffrey Fond on Jime I 5 th ,  b u t 
o n ly  an o ccas io n a l in d iv id u a l vas p re se n t a t  IMcWininger on June 30th#
An ex p lan a tio n  o f  th e  la te n e s s  in  th e  emergence o f  th e  imagoes a t  t h i s  
slough may be found i n  th e  f a c t  th a t  t h i s  body o f w ater was th re e  f e e t  
h ig h e r  in  June 1P50, th en  i t  was th e  p rev io u s year* The F lathead  River 
a t  flo o d  s tag e  flow s in to  McV?ininger Slough# This co n d itio n  could  r e ­
s u l t  i n  a  low er w ater tem perature th an  u su a l and th u s r e ta rd  th e  d ev e l- 
opmentof th e  nyaphs# W illiam son (1523) g ives as an im portant f a c to r  in  
th e  r e ta rd a t io n  o f  emergence o f  imagoes "high w ater which might submerge 
a l l  th e  r e s t in g  p la c e s  f o r  emerging la rv a e  and (o r) m i ^ t  co a t them w ith 
a d e p o s it o f  s t i f f  c la y  th a t  would cause ( th e i r )  d es tru c tio n # "
From th e  second week o f Ju ly  u n t i l  th e  end o f th e  period  of observa­
t io n  counts made a t  Mc%:lninger Slough in d ic a te  th e  la r g e s t  t o t a l  popula­
t io n  o f  d ra g o n f lie s  of any of th e  s ta tio n s#  This body o f w ater has a  
g re a te r  amount o f  a q u a tic  v eg e ta tio n  p e r  u n it  a rea  than  any o f th e  o ther 
s ta t io n s #  This co n d itio n  would a f fo rd  more p ro te c tio n  to  th e  nyn^hs and 
would probably  p rov ide more food#
Another f a c to r  t h a t  fav o rs  a  la rg e  d rag o n fly  popu la tion  i s  the 
p resence o f  ex ten siv e  a re a s  o f  shallow  w ater which support a heavy growth 
o f a q u a tic  v eg e ta tio n #  Sliallow a re a s  about two f e e t  deep seem to  provide 
th e  b e s t  h a b i ta t  f o r  maximum development o f th e se  in sec ts#  Such la rg e  
a re a s  o f  t h i s  k ind  occur i n  th e  n o r th -e a s te rn  se c tio n  of îlcu in inger. 
Slough# The g r e a te s t  co n cen tra tio n  o f  d ra g o n flie s  was foimd i n  t h i s  aiea#  
At Lake Rogers th e  e f f e c t  o f  shallow  w ater i s  even more apparent#
The south-w est o n e - th ird  o f th e  lak e  i s  shallow  and supports a heavy 
growth o f  aq u a tic  p lan ts#  The n o r th -e a s t two th i r d s  of th e  lak e  i s  deep
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and c o n s t i tu te s  th e  main body o f th e  lake# The shoal a rea  in  t h i s  p a r t  
i s  q u i te  narrow and has on ly  a  sm all amount o f submerged v e g e ta tio n , 
m ain ly  % rrlophyllum # More th an  th re e - fo u r th s  o f  th e  d rag o n flie s  were 
found in  th e  bog and shallow  w ate r reg io n  to  th e  south-w est# Those th a t  
were found in  th e  n o rth -w este rn  p o r tio n  o f  th e  lak e  were m ainly Aeschna 
spp## and L ib e llu la  quadrtm aoulata#
Counts made a t  J e t t e  Lake in d ic a te  th e  p o o re s t d ragonfly  populaticm  
o f th e  l a r g e r  bod ies o f  w ater stud ied#  T his la k e  i s  la rg e r  than  
McCaffrey Pond# I t  has a  f a i r l y  shallow  reg io n , a  f a i r  growth o f aq u a tic  
v e g e ta tio n  and i s  w e ll p ro tec ted #  I t  seem ingly had a l l  the fe a tu re s  th a t  
would in su re  a  f a i r  s ia e d  p o p u la tio n  o f  th e se  in s e c ts ,  and y e t th e re  
were r e l a t i v e l y  few d ra g o n flie s  p resen t#  Syirpetrums and Aeschnas were
I
observed i n  sm all nianbers and were found from th e  l a s t  o f June u n t i l  
th e  te rm in a tio n  o f  th e  study# Cazmmi (1927) s ta te s  th a t  one o f  th e  
prime f a c to r s  in  reducing  d rag o n fly  p o p u la tio n s i s  th e  use o f lands 
su rround ing  a  lak e  o r  pond f o r  ex ten siv e  pastu ring#  The a rea  around 
J e t t e  Lake I s  h e a v ily  u t i l i s e d  a s  p a s tu re  f o r  stock# This may be a  
m ajor f a c to r  c o n tr ib u tin g  to  th e  sm all population#
The ponds along th e  KoUman Pass Road were chosen f o r  th i s  study  
because th e y  a re  re p re s e n ta tiv e  o f th e  bod ies o f w ate r found! in  th e  
low er F la th ead  V a lle y , and a ls o  because th ey  p re se n t w idely d iverse  
e c o lo g ic a l s itu a tio n s#
West and South Ponds a re  r e l a t iv e l y  shallow  (2-3) f e e t ) ,  w ith  tu rb id  
w a te r , and surrounded by g rassland#  The sp ec ie s  most commonly found in  
th e  v i c i n i t y  o f  ponds in  th e  F la thead  V alley  were p re se n t b u t in  sm aller 
numbers. Three f a c to r s  might account f o r  t h i s  sm all p o p u la tio n t th e
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use o f  th e  surrounding lan d  a s  p a s tu re ,  th e  open n a tu re  o f  the ponds, 
and th e  tendency o f  th ese  ponds e i th e r  to  d ry  vp during  th e  summer o r 
to  f r e e s e  s o l id  d u rin g  th e  w inter*
E ast Pond i s  t o t a l l y  d i f f e r e n t  from th e  o th e r  two ponds* I t  i s  
deeper (U-5) f e e t ) ,  th e  w ate r i s  c l e a r ,  and th e re  i s  a  dense growth o f 
t r e e s  and shrubs surrounding i t *  These f a c to r s ,  p lu s  o th e rs  n o t as  y e t 
reco g n ised , p robab ly  p rov ide  a  more id e a l  h a b i ta t  f o r  d ragonflies*  
L eu co rrh in ia  I n ta c ta  (F igures 9 and 10) was two to  th re e  tim es a s  abun# 
d a n t, and L ib e l lu la  quadrlm aculata  n e a rly  tw ice as  p le n t i f u l  and p re sen t 
f o r  a  much lo n g e r p e rio d  o f tim e a t  th i s  pond th an  a t  th e  o th e r two*
There were e ig h t specie#  here  a s  compared to  s ix  a t  West Pond and f iv e  
a t  South Pond#
The s tu d y  o f  th e  seasona l d is t r ib u t io n  o f  th e  d rag o n flie s  emphasised 
th e  p re fe ren ce  o f  many o f  th e  sp e c ie s  fo r  a  d e f in i te  kind of h ab ita t*
I t  a ls o  p rovided  in fo rm atio n  concerning th e  r e la t iv e  len g th  o f im aginai 
l i f e  o f  some o f th e  sp e c ie s  in  t h i s  region*
L eucorrh in ia  in ta c t e  occurred  a t  a l l  seven s ta tio n s*  I t  was p re se n t 
i n  th e  la r g e s t  numbers a t  McCaffrey Pond, McWininger Slough and E ast Pond, 
KoUman Pass Road* Two f e a tu re s  were common to  th ese  th re e  p la ces  { a  
f a i r l y  heavy growth o f  t r e e s  surrounded a l l  o r  a  good p a r t  o f th e se  ponds 
and a  heavy growth o f  submerged v e g e ta tio n  was p resen t#
McWininger Slough, Lake Rogers and E ast Pond, had th e  la rg e s t  number 
o f  L ib e l lu la  quadriraacu lata# T his was th e  d<minant sp ec ie s  a t  Lake 
Rogers du ring  June and July* I t  was a lso  p re se n t here  f o r  th e  lo n g e st 
p e rio d  o f  tim e* T h eir h a b i ta t  and seaso n a l d is t r ib u t io n  i s  given by 
Muttkowski as "m oist woods from Kay to  A ugust", (Needham and Heywood, (1929),
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% l8  corresponds w e ll w ith  t h e i r  h a b i ta t  end tim e o f  occurrence here* 
Ladona J u l ia  p re se n ts  s e v e ra l problems th a t  rem ain unsolved* In  
th e  f i r s t  p lace*  Needham and Heywood (1929) g ives a s  i t s  range "New York 
S ta te  to  K ary land ." I t  was found a t  McCaffrey Pond and Lake Rogers* a 
long  way from i t s  known range* I t  was a ls o  taken  a t  Howard Lake s ix  
m iles n o r th  and w est o f West F isher*  Montana* in  Idie C abinet Mountains» 
The second problem i s  i t s  b r i e f  im aginai s tag e  in  th e  f i r s t  two p laces  
mentioned* I t  was in  evidence a t  bo th  p la ce s  on ly  between Ju ly  1 s t  and 
15th* I t  has th e  b r i e f e s t  a d u lt  s ta g e  o f any o f th e  d rag o n flie s  of t h i s  
reg ion* Garman (1927) r e p o r ts  i t  p re se n t from May to  July* This b r ie f  
a d u l t  s ta g e  would l im i t  o n e 's  chance o f  c o l le c t in g  i t *
Both L euco rrh in ia  hudsonica and L* proxima were found in  v ery  
lim ite d  areas*  At McCaffrey Pond th ey  were found along th e  shore on the 
n o rth -w este rn  s id e  o f th e  pond* u su a lly  perched on shrubs and t a l l  grass* 
At Lake Rogers* th e y  were found in  th e  v ic in i ty  o f a  l i t t l e  cove a t  th e  
sou th -w estern  c o m e r o f  th e  la k e  anK>ng th e  Carex* In  both  in s tan ce s  
everg reens grew th ic k ly  a  sh o r t  d is ta n c e  £rom th e  shore*
P la th e a is  ly d ia  and L ib e l lu la  p u lc h e lla  have a  v ery  sh o rt a d u l t  
l i f e  i n  t h i s  a rea  a s  compared to  t h e i r  le n g th  o f l i f e  elsewhere*
Brim ley (1903) s t a t e s  t h a t  F lathem is ly d ia  has th e  lo n g est seasonal 
range o f  th e  d rag o n flie s*  from A p ril to  October* In  t h i s  reg io n  th e i r  
a d u l t  span i s  a  l i t t l e  more th an  fo u r  weeks (F igu res 5 to  6)* Dick 
(1950) r e p o r ts  c o l le c t in g  L ib e l lu la  p u lc h e lla  in  M iss iss ip p i from May 
10th  to  September 2Uth*
Those d ra g o n flie s  which have a  wide range throughout th e  United 
S ta te s  and which may be c l a s s i f i e d  as sou thern  sp e c ie s  appear to  have a
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Very b r i e f  a d u l t  s tag e  in  F la thead  V alley* Ladona j u l l a ,  F lathem is 
ly d ia *  and L ib e llu la  p u lc h e lla  a l l  f a l l  i n  t h i s  c la ss*  The lo n g e s t 
p e rio d  o ver vhiah o f them were c o lle c te d  i s  f iv e  weeks* With th e  
ex cep tio n  o f L* p u lch e lla*  a l l  had d isappeared  by th e  middle o f  August* 
S ince  th e se  sp ec ie s  have a  much lo n g e r a d u lt  l i f e  span in  o th e r  p a r ts  
o f  th e  U nited S ta te s*  th e  q u es tio n  a r i s e s  a s  to  what f a c to rs  p re se n t in  
t h i s  environm ent cause them to  d isappear befo re f ro s t*  Two fa c to r s  
which may be s ig n i f ic a n t  a re  th e  low hum idity and th e  coo l n ig h ts  o f  
t h i s  region*
The Aeschnas were e s p e c ia l ly  abundant a t  Lake Rogers* J e t te  Lake 
and West Pond* (F igure 11)* They were beginning to  in c re ase  in  abundance 
a t  McWininger Slough th e  l a s t  week in  August* They occurred more abund­
a n t ly  around bod ies o f w ater in  which th e re  was a  more o r  l e s s  heavy 
growth o f  Scirpua v a l id u s * The Aeschnas a s so c ia tio n  w ith  t h i s  p la n t  
was shown a t  West Pond* which had a  th ic k  growth around th e  e n t i r e  
margin* They were more p le n t i f u l  here th an  a t  any o th e r  place* At an 
a d jace n t pond about a  hundred f e e t  in  diameter* which si%>ported a th ic k  
growth o f  Typha* th e re  were v e ry  few o f th e se  d ragonflies*
The Sympetrums (F igure 22) were w ell rep resen ted  a t  a l l  s ta t io n s  
w ith  th e  excep tion  o f  McCaffrey Pond in  1950* This pond was v is i te d  in  
August o f  1952 and many te n e ra ls  were p resen t*  The absence o f th e se  
d ra g o n f lie s  in  1950 i s  unexplained* E ast Pond had th e  le a s t  number o f  
t h i s  genus p resen t*  The more open ponds w ith  ex ten siv e  growths o f 
Carex and g rasse s  along t h e i r  m argins had th e  la rg e s t  populations* This 
genus i s  found most commonly i n  th e  v ic in i ty  o f sm a lle r ponds*
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SÎMÎAKr
1* ^ e n t y  sp e c ie s  o f  d ra g o n f lie s  were c o lle c te d  in  th e  F lathead  
Vall^.
2 . F la th e a d  V a lley  i s  e v id e n tly  a  reg io n  Gnotunpaselng th e  extremes
o f  d is t r lb u t i ( s i  o f  s e v e ra l sp e c ie s  o f  d rag o n flies*
3* Ladona j u l i a ,  p re v io u s ly  known o n ly  from th e  North A tla n tic
S ta te s  was c o l le c te d  In  F la thead  VeUey*
U* S ev e ra l sp e c ie s  were found t o  have an im usually  sh o r t  im aginai 
s ta g e  i n  t h i s  region*
$* A p a t te r n  o f  seaso n a l d i s t r ib u t io n  o f  a d u lt  d ra g o n flie s  f o r  th e  
stmmer o f  19$D i s  described*
6* C e rta in  e c o lo g ic a l f a c to r s  o f  th e  h a b i ta ts  s tu d ied  were c o rre la te d
w ith  lo c a l  d is trib u ti< m *
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